Functional regeneration of the axotomized auditory nerve with combined neurotrophic and anti-inhibitory strategies.
Injury to the mammalian auditory nerve is associated with a lack of long-distance elongation and leads to definitive loss of the hearing function. To overcome this central nervous system typical lack of functional regeneration, a combined neurotrophic and antiinhibitory treatment is applied. After complete unilateral sectioning of the auditory nerve in adult rats a combination of the Nogo-A inhibitor IN-1 and the neurotrophic factor NT-3 is administrated intrathecally into the cerebellopontine angle for one week. Functional regeneration is evaluated by measuring auditory brainstem evoked potentials for a follow-up period of up to three months. After treatment, up to forty percent of the animals showed a second vertex-positive wave in the auditory brainstem evoked potentials which occurred between three to four weeks after sectioning and remained stable during the follow-up period. A limited degree of functional regeneration of the axotomized auditory nerve is possible after application of IN-1 and NT-3. For additional improvement of functional results further investigations on combined treatments with scar reducing agents, neurotrophic factors and neuroprotective drugs remain necessary.